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Abstract. The researches have been carried on using 2322 “Lohmann Brown” hens, randomly 
allocated in two groups: Lexp-1 (432 hens reared in coops) and Lexp-2 (1890 hens reared within a hall 
providing free access to an external paddock). The hens belonging to Lexp-1 group had an average 
yield of 325.05 eggs, compared to 273.4 eggs, provided by those in the Lexp-2, resulting also different 
values for the feed conversion ratio (145.34 g/egg, respectively 200.38 g/egg). Despite this, the 
mortality was 4.3% lower within the fowl reared in the hall with free paddock access, compared with 
those accommodated in battery coops. The incidence of eggs inappropriate for commercial use was 
found within normal limits but proved to be higher in Lexp-1, mainly due to the intense laying rhythm 
that disturbed the common cycle periodicity of egg genesis. Due to the same fact, shell thickness was 
0.009-0.015 mm lower in Lexp-1 eggs, comparing with those in the Lexp-2 one, as well as the shell 
breaking strength (0.321-0.340 kg f/cm2 in Lexp-1 as compared to 0.330-0.351 kg f/cm2 in Lexp-2). 
The main conclusion states that the free/range type exploitation of fowl did not consist a viable 
alternative to the battery coops rearing systems, although it provide the appropriate conditions to fulfill 
poultry welfare requirements. 
 




Starting from 2012, those producers of consumption eggs in the European Union, will 
be constrained to quit the coop batteries husbandry system (Usturoi, M.G. and Radu-Rusu, 
R.M., 2006). Therefore it imposes to test other husbandry versions that should provide both 
economic reliability and fowl welfare conditions (Michel, V. and all, 2007). The laying 
hybrids used today have been bred to achieve very high yield, within optimized management 
conditions, using climate controlled shelters (Rodenburg, T.B. and all, 2005). 
In Romania, laying hybrids exploitation is done almost exclusively in classical 
pyramidal coop batteries. Their replacement with any of the new accommodation equipment 
(modified or improved batteries) available on market could generate severe financial losses 
for this animal production field that still generates revenue (Usturoi, M.G. and all, 2008). 
 
MATERIALS AND METHODS 
 
The biological material consisted in 2322 “Lohmann Brown” laying hens, randomly 
allocated in 2 experimental groups, which were differentiated through the used husbandry 
system, as stated below: Lexp-1 group (accommodation in classical coop batteries, BP-3 type) 
and Lexp-2 group (accommodation on permanent litter, on the fall floor, having access to the 
external paddock). The hens within the Lexp-1 group have been accommodated in B.P.-3 
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coops batteries, providing a brooding density of one hen/500 cm2 (4 hens/ 2000 cm2 coop). 
the fowl in the Lexp-2 group have been accommodated within a permanent litter hall, having 
meantime access to an auxiliary external paddock. The nests have been disposed along the 
walls, while the watering devices and the feeders have been distributed both inside the hall 




Experimental group Notice Lepx-1 Lexp-2 
Husbandry system super - intensive semi-intensive 
Accommodation 
version 
Standard pyramidal battery coops 
(BP-3) 
on permanent litter, on the fall floor, 
having access to the external paddock 
Brooding density 4 hens/coop of 2000 cm2 7.5 hens/m2 of hall 
Brooding flock size 
(cap.) 432 1890 
Eggs production (eggs yield/hen; laying intensity - %) 
Feed consumption: average intake (g feed/hen/day); feed conversion ratio (g feed/egg) 
Flock casualty (% mortality and reasons) 
Chemical composition of the yolk (% proteins; % lipids) 
Chemical composition of the albumen (% proteins) 
Chemical composition of the shell (% minerals) 
Studied parameters 
Microbial load on the eggshell (germs/cm2 shell) 
 
RESULTS AND DISCUSSION 
 
1. Feed consumption. Fowl feeding have been done across 4 stages, the energy and protein 
levels of the feed being adjusted in accordance with the laying intensity level. The achieved 
data revealed variations in feed intake, from a control period to another, existing differences 
between groups, according to the different laying levels and to the microclimate conditions, as 
well (tab. 2). 
Tab. 2 
Feed consumption of the studied flock 
 
Age period/Experimental group 
20-45 weeks 46-65 weeks 66-80 weeks 20-80 weeks 
Parameter 
Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
Average flock (hens) 425 1872 411 1836 394 1782.5 408 1820.5 
Feed intake 
(kg/group/period) 8224 42963 6444 34238 4954 23826 19622 101027 
Average feed intake 
(g/hen/day) 106.32 126.1 111.99 133.2 119.74 127.3 112.63 129.96 
Yield (eggs/group) 65118 238479 43993 165137 25897 98941 135008 504163 
Feed conversion ratio 
(g/egg) 126.29 180.2 146.48 207.3 191.29 240.8 145.34 200.38 
 
Thus, in Lexp-1 group, which included hens accommodated within the climate 
controlled call, the average feed intake across the entire experience reached 112.63 g/hen/day 
only, while the FCR was calculated at 145.34 g/egg. 
The fowl reared within permanent litter, into a hall providing access to an external 
paddock, (Lexp-2), eggs yield was lower, while the energy requirements for cover the 
energetic metabolism needs were higher. Consequently the average feed intake proved to be 
less efficient (129.96 g/hen/day), therefore the FCR became higher (200.38 g/egg). 
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2. Flock losses. In the Lexp-1 group fowl (accommodated in three leveled pyramidal batteries, 
providing 500 cm2 coop/hen), there have not been recorded casualties during the 3 first weeks 
after brooding, but they occurred more frequently as flock turned old and especially toward 
the end of the exploitation cycle, due to some negative elements (pollutants accumulation, 
excessive moisture and heat etc.) which usually occur within any isolated hall microclimate. 
Thus, the mortality level reached 11.66% in the specified group, across the entire 
experimental period (20-80 weeks). In the Lexp-2 group fowl, the comfort provided by the 
permanent litter and especially the beneficial influence of the external environment provided 










losses (%) Beginning End 
Cumulated 
losses (%) 
20 432 432 - 1886 1883 0.37 
22 432 432 - 1881 1880 0.53 
24 431 430 0.46 1879 1879 0.58 
26 429 429 0.69 1879 1879 0.58 
28 428 427 1.15 1878 1877 0.68 
30 427 426 1.38 1876 1874 0.84 
32 426 426 1.38 1873 1872 0.94 
34 426 425 1.61 1871 1870 1.04 
36 425 423 2.08 1868 1867 1.20 
38 422 421 2.54 1865 1864 1.36 
40 420 420 2.77 1863 1861 1.52 
42 420 420 2.77 1860 1860 1.57 
44 419 419 3.01 1859 1858 1.67 
46 418 418 3.25 1858 1857 1.72 
48 418 417 3.49 1855 1854 1.88 
50 416 416 3.73 1853 1851 2.04 
52 415 414 4.21 1851 1851 2.04 
54 414 414 4.21 1851 1849 2.15 
56 413 413 4.45 1847 1845 2.37 
58 413 413 4.45 1843 1841 2.59 
60 412 411 4.93 1838 1835 2.91 
62 410 408 5.66 1831 1827 3.35 
64 406 405 6.39 1822 1818 3.84 
66 404 403 6.87 1814 1810 4.28 
68 403 402 7.12 1806 1802 4.72 
70 400 399 7.86 1797 1793 5.22 
72 397 396 8.61 1789 1785 5.66 
74 395 394 9.11 1781 1776 6.16 
76 393 391 9.87 1771 1767 6.66 
78 390 388 10.62 1762 1758 7.17 
80 386 384 11.66 1754 1751 7.57 
 
 
Thus, even if during the 4 weeks after onset, a mortality level of 0.58% occurred (due 
to transportation and acclimatization stress or to the fights generated by the social hierarchy 
establishment), the flock losses maintained within normal limits, reaching just 7.57% at the 




3. Eggs yield and laying intensity. The “Lohmann Brown” hybrid could produce 337.5 eggs, 
within an intensive exploitation and an optimized conditions (Voslářová, E. and all, 2007). 
The achieved results shown that the fowl accommodated in batteries gave higher eggs 
yield, situated close to the hybrid potential, while the hens that had movement freedom had 
also a better health status but a less satisfying eggs production. The average yield reached 
325.05 eggs/hen in Lexp-1, compared to 273.4 eggs/hen in Lexp-2. 
Concerning the laying intensity, the peak of production has been reached during the 
28th week, while the production intensity was calculated at 91.56% in Lexp-1 and at 73.33% 
in Lexp-2. After this period, eggs deposition rhythm progressively decreased; thus, at the end 
of the experiments (80th weeks flock age) it reached 56.36% in Lexp-1 and 47.79% in Lexp-2 
(tab. 4). 
Tab. 4 
Eggs yield and laying intensity 
 
Lexp-1 Lexp-2 























20 431.5 1154 38.2 2.67 1884.5 4275 32.41 3.12 
21 431 1753 58.10 6.74 1882 6408 48.64 6.52 
22 431 2261 74.91 11.98 1880.5 7997 60.75 10.77 
23 430.5 2503 83.06 17.79 1879.5 9058 68.85 15.59 
24 430 2642 87.79 23.93 1879 9591 72.92 20.69 
25 429.5 2689 89.44 30.19 1879 9803 74.53 25.91 
26 429 2729 90.87 36.55 1879 9866 75.01 31.16 
27 428.5 2731 91.05 42.92 1878.5 9884 75.17 36.42 
28 427.5 2740 91.56 49.33 1877.5 9900 75.33 41.69 
29 427 2722 91.07 55.70 1876.5 9873 75.16 46.95 
30 426.5 2702 90.50 62.03 1875 9846 75.02 52.20 
31 426 2688 90.14 68.34 1873.5 9815 74.84 57.44 
32 426 2683 89.97 74.63 1872.5 9789 74.68 62.67 
33 426 2648 88.80 80.84 1871.5 9752 74.44 67.88 
34 425.5 2622 88.08 87.00 1870.5 9705 74.12 73.07 
35 425 2617 87.66 93.16 1869 9654 73.79 78.24 
36 424 2588 87.63 99.29 1867.5 9593 73.38 83.38 
37 422.5 2578 87.44 105.41 1866 9531 72.97 88.49 
38 421.5 2562 87.27 111.52 1864.5 9496 72.76 93.58 
39 420.5 2538 87.04 117.61 1863.5 9414 72.17 98.63 
40 420 2523 86.33 123.65 1862 9353 71.76 103.65 
41 420 2492 85.82 129.66 1860.5 9292 71.35 108.64 
42 420 2492 84.76 135.59 1860 9238 70.95 113.61 
43 419.5 2470 84.11 141.47 1859.5 9183 70.55 118.55 
44 419 2463 83.97 147.35 1858.5 9113 70.05 123.45 
45 418.5 2424 82.74 153.14 1858 9050 69.58 128.32 
46 418 2398 81.95 158.88 1857.5 8983 69.09 133.16 
47 418 2376 81.20 164.56 1856 8914 68.61 137.96 
48 417.5 2364 80.89 170.22 1854.5 8843 68.12 142.73 
49 416.5 2346 80.53 175.86 1853.5 8776 67.64 147.46 
50 416 2322 79.74 181.44 1852 8705 67.15 152.16 
51 415.5 2307 79.32 186.99 1851 8637 66.66 156.83 
52 414.5 2288 78.85 192.51 1851 8565 66.10 161.46 
53 414 2558 77.91 197.96 1851 8491 65.53 166.05 
54 414 2339 77.26 203.37 1850 8412 64.96 170.60 
55 413.5 2218 76.63 208.73 1848 8329 64.39 175.11 
56 413 2196 75.96 214.05 1846 8248 63.83 179.58 
57 413 2172 75.13 219.31 1844 8166 63.26 184.01 
58 413 2156 74.57 224.53 1842 8083 62.69 188.40 
59 412.5 2131 73.80 220.70 1839.5 8000 62.13 192.75 
60 411.5 2097 72.79 234.79 1836.5 7914 61.56 197.06 
61 410.5 2072 72.11 239.84 1833 7815 60.91 201.32 
62 409 2051 71.64 244.85 1829 7715 60.26 205.54 
63 407 2026 71.11 249.83 1824.5 7614 59.62 209.71 
64 405.5 2007 70.71 254.78 1820 7513 58.97 213.84 
65 404.5 1967 69.47 259.64 1816 7414 58.32 217.92 
66 403.5 1936 68.54 264.43 1812 7315 57.67 221.96 
67 403 1912 67.78 269.17 1808 7216 57.02 225.95 
68 402.5 1886 66.94 273.85 1804 7120 56.38 229.90 
69 401 18853 66.01 278.47 1799.5 7020 55.73 233.80 
70 399.5 1836 65.72 283.07 1795 6921 55.08 237.66 
71 398 1800 64.61 287.59 1791 6814 54.35 241.46 
72 396.5 1756 63.27 292.02 1787 6707 53.62 245.21 
73 395.5 1726 62.34 296.38 1783 6601 52.89 248.91 
74 394.5 1698 61.49 300.68 1778.5 6494 52.16 252.56 
75 393.5 1655 60.08 304.89 1773.5 6386 51.44 256.16 
76 392 1638 59.69 309.07 1769 6279 50.71 259.71 
77 390.5 1581 57.84 313.12 1764.5 6173 49.98 263.21 
78 389 1558 57.22 317.13 1760 6068 49.25 266.66 
79 387 1541 56.88 321.11 1756 5964 48.52 270.06 
80 385 1519 56.38 325.05 1752.5 5863 47.79 273.40 
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4. Proportion of eggs with morphological anomalies. The reasons of such eggs occurrence are 
multiple, being of exogenous or endogenous kind (Wall, H. and Tauson, R., 2000). The data 
we achieved shown that the better laying intensity was, the higher incidence of eggs with 
anomalies occurred, due to the unbalance of the egg formation cycle normality. Thus, in the 
group accommodated in the hall with access to the external paddock (Lexp-2), proportion of 
eggs with anomalies varied between 0.81%-laying peak and 1.97%-laying end, while the hens 
reared in coop batteries (Lexp-1), the oscillation limits have been comprised between 1.06%-
laying peak and 2.44%-laying end. The highest incidence proved to have the broken shell 
eggs (0.54-1.34% in Lexp-1 and 0.37-0.88% in Lexp-2), while the lowest one was observed 
for the doubled yolk eggs (0.04-0.08% in Lexp-1 and 0.02-0.04% in Lexp-2) (tab. 5). 
Tab. 5 
Morphologic anomalies of the eggs 
 
Control period / Experimental group 
Laying onset Laying peak Laying plateau Laying end Anomaly  (%) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
Malformed eggshell 0.20 0.19 0.34 0.30 0.41 0.38 0.63 0.60 
Eggs without yolk 0.04 0.03 0.04 0.04 0.06 0.06 0.12 0.16 
Eggs without shell 0.20 0.19 0.10 0.06 0.14 0.07 0.28 0.31 
Doubled yolk eggs 0.08 0.04 0.04 0.04 0.05 0.04 0.07 0.02 
Broken shell eggs 0.75 0.65 0.54 0.37 0.69 0.64 1.34 0.88 
Total 1.27 1.10 1.06 0.81 1.35 1.19 2.44 1.97 
 
5. Eggs weight. This is a character strongly determined by genetic sources and its value 
increases proportionally as fowl turn old (Choi, Y.H. and Ohh, B.K., 1990). 
This rule was also available in our study, but the heaviest eggs have been laid by the 
hens accommodated in batteries (Lexp-1), supposing that those birds having access to the 
external environment redirected a part of feed energy toward the energetic metabolism needs. 
Thus, at the laying onset moment (20th week), the average eggs weight reached 46.98±1.304g 
in Lexp-1 and 46.82±1.469g in Lexp-2, while at the ending of the laying period (80th week), 
the studied parameter reached values of 68.01±2.297g in Lexp-1 and 67.81±2.412g in Lexp-2. 
Not significant differences occurred between groups, but a certain non-homogeneity was 
observed, especially during laying onset, plateau and ending, when the variation coefficient 




Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=30) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (g) 46.98 46.82 60.17 59.65 62.99 62.63 68.01 67.81 
xs±  1.304 1.469 1.072 1.082 1.511 1.690 2.297 2.412 













6. Shell thickness. Among the eggs components, the shell is the most variable one, especially 
concerning its thickness, straightly correlated with fowl nutrition, with laying intensity and 
with husbandry technology, as well (Usturoi, M.G. and all, 2008). 
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The fowl having the best performance as laying intensity (Lexp-1) the eggs with the 
thinnest shells, during the laying onset (0.440±0.015mm), the laying peak (0.400±0.013mm), 
its plateau (0.368±0.012mm) and mostly during the laying ending (0.344±0.012mm). At the 
opposite pole were situated the hens with the lower laying intensity (Lexp-2), whose slow egg 
formation rhythm allowed the deposition of enough minerals in the eggshell (0.452±0.013mm 
during laying onset; 0.415±0.011mm during laying peak; 0.377±0.010mm during laying 
plateau and 0.356±0.011mm when laying ended). No statistical differences occurred between 




Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=30) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (mm) 0.440 0.452 0.400 0.415 0.368 0.377 0.344 0.356 
xs±  0.015 0.013 0.013 0.011 0.012 0.010 0.012 0.011 














7. Eggshell breaking strength. From our researches, it resulted that the highest breaking 
strength has been measured during laying onset (20th week), reaching levels of 0.340±0.008 
kg f/cm2 in Lexp-1 group and of 0.351±0.008 kg f/cm2 in Lexp-2 group. During the following 
control periods, eggshell breaking strength progressively decreased, as the shell became 
thinner. Thus, during laying end (80th week), it reached only 0.321±0.011 kg f/cm2 in Lexp-1, 
respectively 0.330±0.010 kg f/cm2 in Lexp-2. The variation coefficient values oscillated 
between the 11.62…18.98% limits, meaning an average variability (tab. 8). 
Tab. 8 
Eggshell breaking strength 
 
Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=30) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (kgf/cm2) 0.340 0.351 0.330 0.339 0.327 0.334 0.321 0.330 
xs±  0.008 0.008 0.007 0.007 0.008 0.007 0.011 0.010 














8. Yolk chemical composition. A single hen egg yolk of 60g contains: 8.0-9.2g water; 2.7-3.2g 
proteins; 6.0-6.8g lipids, carbohydrates, vitamins and minerals (Sauveur, B., 1994). 
Concerning the yolk proteins content, no significant statistical differences occurred 
between groups in any control periods. This parameter reached 2.90-3.56 g in Lexp-1 and 







Proteins content within yolk 
 
Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=10) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (g) 2.90 2.97 3.10 3.16 3.30 3.39 3.56 3.62 
xs±  0.079 0.069 0,077 0.063 0.073 0.095 0.106 0.094 




Fˆ =1,92<F5%= 4.41 
NS 
Fˆ =1,35<F5%= 4.41 
NS 
Fˆ =2.15<F5%= 4.41 
NS 
Fˆ =1,36<F5%= 4.41 
NS 
 
Yolk lipids content was also closer between both experimental groups, aspect revealed 
by the lack of statistically differences. Thus, in Lexp-1, lipid level varied between 6.45±0.149 
g-laying onset and 6.81±0.202 g-laying end, while in the Lexp-2, the oscillation limits were of 
6.51±0.202 g-laying onset and 6.88±0.154 g-laying end. The studied parameter was 
homogeneous, the variation coefficient values being lower than 10% (tab. 10). 
Tab. 10 
Lipids content within yolk 
 
Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=10) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (g) 6.45 6.51 6.57 6.61 6.64 6.70 6.81 6.88 
xs±  0.149 0.106 0.174 0.099 0.164 0.125 0.202 0.154 




Fˆ =1.65<F5%= 4.41 
NS 
Fˆ =1.09<F5%= 4.41 
NS 
Fˆ =1.68<F5%= 4.41 
NS 
Fˆ =2.02<F5%= 4.41 
NS 
 
9. Albumen chemical composition. The main albumen compound is the water (86.6-87.2%), 
followed, in much lower amounts by the proteins (9.5-11.5%) (Sauveur B., 1994). 
The proteins content in albumen did not significantly varied between groups. 
However, higher values were found at the fowl accommodated within free-range technology. 
Thus, in Lexp-2 group, proteins content in the albumen varied between 0.49±0.008 g –laying 
onset and 0.54±0.012 g-laying end, while in the Lexp-1 group, the same parameter was 
comprised within the 0.44±0.010 g-onset and 0.47±0.011 g-ending limits. The studied 
parameter was homogenous, the variation coefficient being calculate under the 10% edge.                                                                    
Tab. 11 
Proteins content in the albumen 
 
Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=10) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (g) 0.44 0.49 0.45 0.51 0.46 0.52 0.47 0.54 
xs±  0.012 0.010 0.013 0.011 0.011 0.010 0.011 0.012 




Fˆ =1.51<F5%= 4.41 
NS 
Fˆ =1.94<F5%= 4.41 
NS 
Fˆ =1.98<F5% = 4.41 
NS 




10. Shell chemical composition. In Lexp-2, the natural environment provided a better D 
vitamins synthesis, and also a natural nutritional supplement which led to a higher mineral 
content in the shell. Thus, during laying onset (20th week), minerals in shell reached 
5.27±0.203g in Lexp-1 and 5.38±0.199g in Lexp-2 (tab. 12). 
Tab. 12 
Minerals content within shell 
 
Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=10) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (g) 5.27 5.38 6.27 6.43 6.69 7.04 6.95 7.44 
xs±  0.203 0.199 0.202 0.198 0.242 0.240 0.266 0.267 




Fˆ =4.52>F5%= 4.41   
* 
Fˆ =4.90>F5%= 4.41   
* 
Fˆ =6.67>F5%= 4.41   
* 
Fˆ =7.91>F5%= 4.41   
* 
 
During the next laying stages, the eggs volume and the shell surface increased, thus, at 
the laying end (80th week) have been registered the highest mineral contents in shell, of 
6.95±0.266g in Lexp-1 and 7.44±0.267g in Lexp-2. Significant differences occurred between 
studied groups, in each of the 4 control period. When homogeneity was analyzed, low to 
average variability was found (V%=9.74-12.20). 
11. Microbial load of the shell. The areas designed for poultry accommodation consist in an 
ideal environment for microorganisms development, considering the existing conditions (high 
temperature and humidity, nutritional substrate–feed etc.) (De Reu, K. and all, 2006). 
Our investigations proved that husbandry technology also influences the microbial 
load level of the shell, in a specific manner. The progressive alteration of the litter and the 
free-access of the Lexp-2 fowl at the external paddock, contributed to a higher contamination 
level of the shell, which increased from 169.39±5.811 germs/cm2 (laying onset) till 
289.37±13.122 germs/cm2 (laying end). The germs load on the shell was lower in the Lexp-1 
group, proving that the environment from an isolated hall is better controlled and less exposed 
to the microbial contamination. The microbial load varied between 112.78±3.288 germs/cm2-
laying onset and 152.61±5.514 germs/cm2-laying end (tab. 13). 
Tab. 13 
Germs load on the eggshell 
 
Control period / Experimental group 
20th week 28th week 37th week 80th week 
Statistical 
estimators 
(n=30) Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 Lexp-1 Lexp-2 
X (germeni/c
m2) 112.78 169.39 125.96 198.11 139.23 241.95 152.61 289.37 
xs±  3.288 5.811 3.721 6.999 4.662 9.484 5.514 13.122 




Fˆ =7.01>F5%= 4.41 
* 







During the laying onset and peak periods, the differences between groups have been 
significant, while during laying plateau and ending period, they became distinguished 
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significant. In both studied groups, the studied parameter proved to be less homogenous; the 
variation coefficient indicated an average or even a high variability. 
CONCLUSIONS 
The freedom of movement and the beneficial influence of the external environment 
conditions provided a better health status to the hens within the Lexp-2, leading to a 4.09% 
mortality degree, than that of the fowl accommodated in classical coop batteries (Lexp-1). 
Despite this, the movement across wider areas, the straight influence of the natural 
factors (light, temperature, rainfall etc) on the fowl biorhythm and the thermoregulation 
requirements during the cold season produced higher levels of energy expenses from feed, 
leading to less performance in production indexes (eggs yield and feed intake). The eggs yield 
was 15.89% higher and feed intake was 15.38% lower at the group accommodated in the 
environment controlled hall (Lexp-1 group), compared to the fowl accommodated in the hall 
providing access to the external paddock. 
Concerning the external quality, there have not been recorded distinct differentiations. 
However, the incidence of the non-marketable eggs was 0.16-0.47% higher and the eggshell 
breaking resistance was 0.007-0.011 kg f/cm2 lower at the group reared within batteries 
compared with the one reared in the hall with paddock access. 
No differences have been recorded for the chemical composition of the yolk and 
albumen. However, the minerals content in the shell was 0.11-0.49g higher at the eggs 
produced by the hens in the Lexp-2 group. 
The germs load on the shell was 50.19-89.61% higher at the eggs produced by the 
hens in the Lexp-2 group, as a consequence of their straight contact with the litter, which 
altered across the exploitation period and with the external paddock, that has been subject to 
the variable environmental conditions, from season to season. 
Basing on the data previously presented, it could be recommended that, during the 
next short-time period, the super intensive husbandry system could be maintained in 
Romania, using BP-3 batteries, using a density of 4 hens/coop of 2000 cm2 (500 cm2/hens), 
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